Introduction
Calcifying epithelial odontogenic tumor (CEOT) is a rare, locally aggressive, benign, odontogenic neoplasm accounting for less than 1% of odontogenic neoplasms [1] . Its clinical and radiographical pictures are not characteristic depending upon the site, size and developmental stages in a range of its composition degeneration. Also its origin and true malignant potential is controversial. Among the histologic features of CEOT, the presence of amorphous amyloid material and liesegang ring calcifications, is unique and serves as the basis for diagnosis [1] . However a true cystic variant of CEOT is extremely rare with only two cases reported till date [1, 2] . We suggest that the cystic variant though uncommon should be included in the histomorphologic subtyping of this tumor. We report a case of cystic variant of CEOT occurring in the mandible to add to the data in literature and help other clinicians better understand this variation of the classic odontogenic tumor.
Case Report
A 29 year old male patient with no premorbid condition presented with a painless swelling over the right posterior region of the lower jaw of four months duration. The swelling occurred insidiously and enlarged gradually. There was no history of pain, tooth mobility or pus discharge in the concerned region.
On examination, a diffuse swelling was noted in the right lower third of the face, measuring approximately 4 x 4 cm in size. Intra oral examination ( Figure.1 ) revealed a diffuse swelling obliterating the buccal vestibule in relation to the right mandibular premolarmolar region. The overlying mucosa was erythematous and there was expansion of both the buccal and the lingual cortices in that region. On palpation, the swelling was non-tender, well defined and hard in consistency in the premolar region; however mild fluctuation was felt on the buccal aspect in the molar region which suggested a breach in the buccal cortical plate. There was mobility of the second premolar. Vitality testing with an electric pulp tester exhibited delayed response in all the associated teeth and aspiration from the lesion yielded a yellowish straw colored fluid. Panoramic radiograph ( Figure. 2) revealed a unilocular radiolucency (with no evidence of calcifications) in the right body of the mandible extending anteroposteriorly from the distal of canine to the mesial root of third molar. Small, thin, opaque trabeculae were seen crossing the radiolucency in many directions. The radiolucency exhibited scalloped borders and extended between the roots of the first and second premolar thereby significantly altering their axial inclination. The inferior alveolar canal was displaced inferiorly and the roots of both the premolars showed evidence of diffuse external resorption. A CT scan study ( Figure. 3) of the mandible showed the expansion of the buccal and lingual cortical plates (arrows indicating the site of perforation) along with perforation of the buccal cortex in the premolar region and the lingual cortex in the molar region.
Abstract
Calcifying epithelial odontogenic tumor (CEOT) is a rare benign, odontogenic neoplasm. The histologic features of CEOT are unique and serve as the basis for diagnosis. However, among its various histologic subtypes, the cystic variant is extremely rare and less well understood entity, with the MEDLINE search reporting of only two cases till date. We hereby report such unique case and briefly enumerate the differential diagnosis and treatment options. This report illustrates a variant of CEOT that demonstrated ambiguous clinical and radiologic features usually not expected of CEOTs thus making its recognition a challenging task.
Keywords: Calcifying Epithelial Odontogenic Tumor; Cystic Variant; Odontogenic Neoplasm; Posterior Mandible.
http://scidoc.org/IJDOS.php
Based on the history, clinical examination and imaging findings, our clinical differential diagnosis included Solid-multicystic ameloblastoma, Calcifying cystic odontogenic tumor (CCOT), and Calcifying epithelial odontogenic tumor. Considering the age of our patient, the location of the lesion and its clinical presentation, ameloblastoma, which is the most common odontogenic neoplasm of the jaws was considered to be the most likely possibility. Solid-multicystic ameloblastomas account for 92% of all intraosseous amelobastomas [3] . They occur in patients mainly in their third to fifth decades and majority arise in the mandible (85%), most commonly in the molar and ramus regions. Small tumors are usually incidental findings on routine radiographs, and larger lesions produce local symptoms of pain, swelling, malocclusion, and paresthesia [4] . Radiographically, solid ameloblastomas appear as multilocular or "soap-bubble" radiolucencies. Although the imaging studies in our case revealed an unilocular lesion, solid ameloblastoma was considered in the differential diagnosis because evidence from CT studies have shown that the term multicystic may be a misnomer in many conventional ameloblastomas [5] . The radiographic spaces show scalloping resorption of the delimiting cortical plates, giving the illusion of multicystic spaces rather than truly septated compartments. Impacted teeth are associated with 15%-40% of all cases [5] . Microscopically, solid ameloblastomas may frequently undergo secondary cystic change and this may be the cause for the cyst-like radiographic appearance in our case and the presence of a straw colored aspirate.
Although, the calcifying cystic odontogenic tumor (CCOT), also known as calcifying odontogenic cyst (COC) is an uncommon lesion it was included in our differential diagnosis because of its strong clinical and radiological resemblance with our case. CCOT occurs most commonly in the second and third decades of life and affects both genders with almost equal frequency. The mandible is most commonly affected with a greater frequency of cases occurring in the premolar-molar region. The cyst clinically presents as a painless, expansile lesion and is often found in association with an odontoma or impacted tooth. Radiographically, CCOT presents as unilocular, well defined radiolucency or radiolucency with foci of opacification.
Calcifying epithelial odontogenic tumor (CEOT) was also considered but somewhat lower down the order in the differential diagnosis because of the following reasons. Firstly, its relatively weak correlation of the age (CEOT's are more common in 4 th to 6 th decades of life) and absence of its association with an unerupted/ impacted tooth were two factors against our case, but not major factors to exclude it from the differential diagnosis. Secondly, radiographic findings usually reveal well defined, unilocular / multilocular radiolucencies with calcifications [6] (classically described as resembling 'wind driven snow'). However, calcifications were not detected in our case.
To determine the true nature of the lesion, an incisional biopsy was performed under local anaesthesia. The tissue obtained was submitted for histopathological examination which revealed the http://scidoc.org/IJDOS.php presence of cystic lumen lined by odontogenic epithelium, large areas of amorphous amyloid material and comparatively fewer amount of liesegang ring calcifications ( Figure 4A, B and C) . These findings prompted a final diagnosis of cystic variant of calcifying epithelial odontogenic tumor. In view of the diagnosis, the patient was advised surgical excision of the lesion and during the surgical procedure both the premolars and the first molar were extracted. The patient has been under continuous surveillance and has not exhibited any evidence of recurrence till date.
Discussion
The classic Calcifying epithelial odontogenic tumor (CEOT) is classified as an uncommon, benign, odontogenic neoplasm that is exclusively epithelial in its tissue of origin. It was first recognized as a separate entity by Dr. Jens J. Pindborg in 1958, justifying its alternative name of Pindborg's tumor [1] . To the best of our knowledge only less than two hundred such types of cases have been reported in the English literature till date [1, 7] . However we are aware of only two cases of the cystic variant of CEOT in the English literature reported by Rajaram Gopalkrishnan et al [2] in 2006 and Channappa NK et al in 2012 [1] . In both the documented cases the cystic lining showed evidence of CEOT similar to our case. The cystic variant of CEOT may result from a cystic degeneration of a solid tumor or may exhibit a cystic pattern of growth similar to that encountered frequently in Unicystic ameloblastomas or it may originate from the neoplastic transformation of dental follicular lining epithelium of an impacted tooth or epithelial lining of a dentigerous cyst.
Classically, the tumor presents as a slow-growing, painless, bony hard swelling causing cortical bone expansion. Most of the CEOT's occur in the posterior mandible [8] and are frequently associated with an unerupted tooth. Rare extraosseous examples have also been reported with the anterior gingiva being the most frequent location [9] . Radiographically, CEOTs appear as unilocular or multilocular radiolucencies with or without internal radiopacities. In one study of 67 Pindborg tumors, [6] the mixed radiolucent and radiopaque pattern occurred most often (65%), followed by the completely radiolucent pattern (32%) and, least often, the totally radiopaque pattern (3%). Radiopacities present due to calcifications in the tumor are classically described as resembling 'wind driven snow' and is the distinguishing radiographic feature of CEOT. The radiographic presentation of the two reported cases [1, 2] revealed unilocular radiolucency with impacted tooth and irregular calcifications in close association with it. However, our case was very different and unique radiographically where the lesion was not associated with an impacted tooth and there was no evidence of calcification. Microscopically, the tumor typically shows the presence of discrete islands, strands or sheets of polyhedral epithelial cells in a fibrous stroma, large areas of amorphous amyloid like extracellular material, and liesegang ring calcifications within the amyloid material. Other variants of the classic appearance have been recognized and include tumors with: (a) minimal amyloid-like material and calcification, (b) prominent amyloid-like material and minimal epithelial cells, and (c) a predominantly clear-cell variant of CEOT [10] . CEOTs displaying true malignant features have also been reported [11] .
CEOTs are less aggressive tumors [12] as compared to ameloblastomas and hence, conservative tumor excision is the treatment of choice as was done for our patient. Although CEOT has been known to have a recurrence rate of 14% [10] , our patient's lesion did not show any signs of recurrence during the follow up period similar to the first documented case of cystic CEOT. However the prognosis of this variant can be better estimated after follow up of more such cases are reported. 
